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In February 2018, Legrand, North and Central America’s headquarters in West Hartford,

CT became LEED Certified. Over the course of a year, the LEED project team encountered
many challenges and gained a new perspective on the LEED certification process as

they worked to satisfy certification requirements. As a result, the LEED project team has

produced this case study in order to:

e Share best practices and challenges to achieving LEED certification through the
Performance Pathway

¢ Serve as an example manual for other organizations with similar facilities and ambitions

e Educate readers on Legrand’s commitment to sustainability and demonstrate Legrand’s
leadership in the high-performance building industry

e Document the process for potential future Legrand projects

PROJECT PROFILE

Legrand, North and Central America
Corporate Headquarters

Location: West Hartford, CT
Certification Level: Certified

Achieved certification through the LEED
Performance Pathway using the LEED v4 Building
Operations and Maintenance: Existing Buildings
rating system on February 21st, 2018
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West Hartford Plant Achieves LEED Certified

Legrand, North and Central America’s corporate headquarters is a mixed-use
facility with office and manufacturing space situated in a residential neighborhood
of a large suburban area. The campus consists of 5 connected buildings with
Building 1 being constructed nearly 100 years ago and each building added on
over time. Building occupants consist of office staff and factory workers, totaling
upwards of 650 people at full capacity.

Legrand is committed to integrating sustainability into how it does business.
The company strives to build energy and water efficiency and waste reduction
into the building operations with company-wide policies aiming to drastically
reduce resource use by 2022. Legrand also undertakes efforts to evaluate the
environmental impact of its products throughout their life cycles.

As part of this commitment, the West Hartford facility chose to purse LEED
certification knowing the challenges that lay ahead in certifying an old mixed-use

facility.

The LEED Performance

Pathway, leveraging In achieving LEED certification, the project team
the new Arc software faced challenges due to the nature of the building.
platform, allowed These challenges are explained in further detail
the facility’s team to throughout this case study.

capitalize on efforts

already underway to * Energy, waste, and water intensive manufacturing building
improve the sustainable

operations of the * Waste diversion vs. waste generation

building. It focuses on 5

major credit categories; * Results of interior TVOC measurements

Energy, Waste, Water,

Human Experience and e Distributing and collecting building occupant surveys
Transportation. This

score is then compared e Limitations to pursuing different base points

against other facilities of
similar size and function.
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To set and achieve its ambitious energy and water intensity reduction targets, Legrand
has been using a different methodology than that used to derive the LEED Performance
Score. Legrand strives for ongoing reductions in energy and water intensity, measured
annually, against historical baselines. The LEED Performance Score, on the other hand,
is derived based on energy, waste, and water use compared to similar LEED projects
from around the world. This presented the West Hartford team with a new paradigm in
which to consider the site’'s energy, waste and water performance.

The project team utilized the LEED Performance Pathway pilot period before fully
committing to the pursuit of LEED certification. This pilot period allowed the team to
assess the prospects of achieving certification through this pathway based on past
resource use at the site. The outcome of the pilot period appeared favorable and
ultimately led to the decision to seek the certification.

In addition to the points associated with the 5 performance categories, there are also
10 optional Base Points that a project team can pursue to enhance their performance
score. The team discovered that there were limitations to what Legrand could pursue at
the West Hartford site due to the building’'s age and location.

Legrand LEED Performance Score

% ENERGY
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West Hartford LEED Project Team

Once having decided to pursue LEED certification, Legrand formally organized

a multi-disciplinary project team consisting of associates from Facilities,

Human Resources, Marketing, Sustainability, IT, General Management, and
Executive leadership. Facility personnel provided detailed building information
and implemented facility improvements related to LEED. Human Resources and
Marketing project team members provided communications to building occupants
when facility improvements were implemented. Sustainability provided overall
coordination of the project, and IT provided support to incorporate the Arc Plaque
into the facility. Executive Staff and General Management representation were
instrumental in ensuring the project was a priority for Legrand.

As noted above, the process of pursuing LEED certification requires completion of 10
prerequisites focused on the basic requirements of a sustainable building in addition
to providing detailed documentation of resource performance. Once complete,
documentation undergoes a preliminary review by Green Business Certification

Inc. (GBCI) to ensure compliance to LEED requirements. Project teams then have

an opportunity to make corrections to their documentation based on feedback from
the preliminary review. The final review takes place once the project team has made
necessary corrections and submits additional information to GBCI. Certification

is achieved once GBCI determines that a project is in full compliance to LEED
prerequisites, and that a project’s performance score results plus any base points
earned is sufficient to meet or exceed 40 points.

The results of the West Hartford preliminary review revealed major gaps in

the project team’s understanding of and visibility into the full extent of LEED
requirements and expected documentation for both prerequisites and credits. The
decision was made to enlist outside expertise to help navigate the LEED system and
to assist Legrand in the interpretation of certain requirements. By consulting experts
with LEED project experience, the West Hartford LEED project team gained a better
understanding of the historical knowledge required for successful LEED certification
and the intricacies of navigating the LEED rating system reference guides.
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Energy Performance

Performance Criteria

The energy performance score is based on the carbon emissions per occupant and per
square foot in its calculation and is inclusive of all major systems and functions inside the
building such as lighting, space heating and cooling, and manufacturing processes.

Reduction Efforts

The site’s major energy
consumption is associated Figure 1.0
with manufacturing
processes and HVAC
systems. Several efforts
have been undertaken

Example of Energy Intensity Calculation

50,000 MMBTU for 2017

to reduce the energy 100,000 square feet

consumption and to identify Energy Intensity = (MMBTU of Energy Consumed / sqft)
new opportunities to save

energy. Some of the best Energy Intensity (2017) = 0.5 MMBTU/sqft

practices that the facility has
incorporated to increase its
performance are as follows:

e Off-hours shutdown and nighttime setback procedures for the high energy consuming
machines; other process equipment is manually shutdown during non-operating hours to
prevent energy losses.

* Upgrading fluorescent lights to LED lights.

e Installing occupancy sensors in the conference rooms to automatically turn off the lights and
HVAC system when no one is around.

The manufacturing area uses energy intensive equipment such as stamping and bending
machines, duct mill welder machines and compressors that run during both shifts. With the
help of sub-meters, the site leaders measured the exact energy consumption of the processes
and implemented energy efficient strategies such as installing Legrand’s occupancy sensors,
lighting fixtures, and plugload controls to reduce the energy consumption.

In May 2016, the site installed a 500 kW solid oxide fuel cell to meet 80% of the facility’s
electricity needs. The fuel cell operates 24/7 and sends excess electricity generated back to the
grid. The fuel cell uses an electrochemical reaction to convert natural gas and air into electricity
without combustion. It is an alternative source of electricity that has increased the natural gas
consumption for the site but at the same time has reduced the overall carbon emissions.
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The fuel cell is a successful application of
alternative energy, but comes with a complex
approach for calculating the facility’s energy
consumption and carbon emissions. The fuel

cell significantly reduces the overall carbon
emissions of the facility by using natural gas to
produce electricity on site, rather than purchasing
electricity from the grid, which comes from more
carbon intensive sources, such as coal. The
performance pathway does not take into account
that some of the electricity produced on site is
net-metered by the utility, as Legrand does not
consume all of it. Nonetheless, the GBCI| deems all
the gas consumed by the fuel cell as a measure of
the West Hartford site’s carbon emissions, which
in turn affects the energy performance score.

Legrand’s Measures

Legrand is a Challenge Partner to the Department of Energy’s Better Building Better Plants
(BBBP) program and has a goal of reducing its energy intensity by 25% by 2022 over a 2012
baseline. The West Hartford site, along with every other Legrand site, has implemented various
energy efficiency technologies and behavioral changes to achieve this goal (Figure 1.0).

Project Results

The project scored 16 of the 33 possible energy performance points. The energy load remains
constant throughout the year. On average, the site is consuming 117,201 kWh/month of
electricity and 40,395 CCF/month of natural gas; the major contributors are the HVAC system
and production machinery. Half of the natural gas is used by the facility’s fuel cell and is
converted to electricity to meet the site’s energy needs. Since the energy performance score
measures the carbon emissions per square foot and per occupant, the score can further be
improved by reducing carbon emissions through energy use reductions.

Additional Resources

In 2014, Legrand, Legrand, North and Central America developed a corporate-wide Energy
Policy to define the guidelines for energy use at the company’s many facilities. The goal of the
policy is to improve energy intensity with recommendations on how to monitor and conserve
energy. Download Legrand’s Energy Policy.



https://www.legrand.us/-/media/brands/sustainability/resources/supporting-documents/ems004_rev_a.ashx
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Waste Performance SCORE
2/8

Performance Criteria

Waste is one of the LEED Performance Score’s five performance categories and measures
the weight of the project’s waste diversion and generation. Proper waste management has
been and continues to be a top operational priority at Legrand.

Reduction Efforts

As a manufacturing plant, the facility deals with a wide range of waste streams to address
the diversity of materials that leave the building. There are dedicated waste streams for
landfill, plastics, bottles & cans, cardboard & paper, scrap metal, toner, batteries, lamps,
and electronic recycling which are hauled by responsible licensed service providers.

Legrand’s Measures
Figure 2.0
L h tablish - - .
egrand has establisheda Example of Waste Diversion Calculation
corporate-wide goal of sending
Zero Waste to Landfill by the 150 pounds of scrap metal
year 2022 and all Legrand 75 pounds of cardboard
Hartford, are expected to 25 pounds of landfill waste
implement waste management
programs to achieve this goal. Diversion Rate % = (Weight Diverted from Landfill /
Dedicated Site Leaders record Total Generated Waste Weight)*100
the weight of monthly waste e
generation into a central 92% =[(150 + 75 + 50) / (150 + 75 + 50 + 25)]*100

tracking sheet located online
which is used to measure the
ongoing waste diversion rate and the tracking towards the Zero Waste goal. The diversion
rate (represented by a percentage) is calculated by dividing the weight diverted from landfill
by the total weight of waste generated (Figure 2.0). Specifically, for the West Hartford facility,
any “landfill” waste generated on site is
hauled to a local “waste to energy plant”
where the material is incinerated and
converted into energy. The remaining ash

is transported to a disposal location; this
ash weight is considered as landfill waste

in calculations. In 2017, the West Hartford
facility diverted 99.5% of its waste from
landfill through this calculation.
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Opportunity for Inprovement

Taking a strategic look at the amount of waste we generate at the facility,
not just the amount diverted from landfills.

Project Results

The LEED Performance Score considers waste diversion and generation in its
calculation, while internally Legrand only considers diversion in reporting. The LEED
project only scored 2 of the 8 possible waste performance points since the amount of
weight generated at the facility (diverted + landfill] is relatively high compared to other
facilities of similar size. Most of this weight results from manufacturing processes
using heavy materials. For example, on average, the West Hartford facility recycles
over 375,000 lbs. of scrap metal per month, heavily skewing the waste performance
calculations.

Additional Resources

In 2014, Legrand, North and Central America developed a corporate-wide Solid Waste
Policy to define the guidelines for waste management across all facilities, serve as a
driver for continuous improvement and create a unified approach by standardizing waste
practices. Focused on rethinking, reducing, reusing, recycling, and recovering waste, the
policy establishes a framework with an ultimate goal of diverting all waste from landfill.
Download Legrand’s Solid Waste Policy.

Waste Diversion Strategies

Implementing a robust waste management program on site is essential
to ensuring continuous improvement toward a Zero Waste to Landfill
goal. Here are some strategies adopted at the West Hartford facility that
have contributed to the facilities’ waste diversion successes:

» Waste stations placed in central locations around the building with bins
specific to each departments’ waste streams

* Removing stray solo bins throughout the building to avoid
contamination and encourage the use of centralized waste stations

e Standard waste bin labels for all streams; equipped with color coding
and images of building-specific materials

* Monthly waste station audits to ensure employees are properly sorting
waste and preventing contamination



https://www.legrand.us/-/media/brands/sustainability/resources/supporting-documents/sustainability-doc_wastepolicy-ems005.ashx
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Water Performance SCORE
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Performance Criteria

The LEED Performance Score considers the water efficiency per occupant and per
square foot in its calculation. The project is required to submit 12 months of water
consumption data based on metered utility use.

Reduction Efforts

The West Hartford facility’s water use is minimal compared to other industries such as
food and pharmaceuticals. The majority of the water consumption on site comes from
2 elements in the manufacturing process. The building’s two paint lines spray or dip
products in coats of paint for finishing. Products
must be properly washed and dried before painting
can commence and the paint lines must periodically
purge the wash water to ensure the quality of

the products. This leads to a high consumption

of water when tanks are refilled. Aside from the
manufacturing paint lines, the remainder of the
facility’s water consumption can be attributed to
human activity in the cafeteria and restrooms.

In late 2010, the West Hartford operations team
identified an opportunity to drastically reduce water
consumption at the facility by modifying the current
run schedule on the Building 3 paint line and
minimizing water usage on the Building 4 paint line.
By revising the schedule to ensure more parts were
available and painted together, the team increased
the water efficiency of the first paint line. The

team also determined that water used in the second paint line could be reduced while
maintaining the quality of products. Automatic fill valves also replaced the manual
controls to minimize make-up water used in the part washer. In addition to paint line
efficiencies, the facility now has a policy to include incremental improvements during
building renovations. If a restroom is updated at the facility, less efficient toilets,
urinals, and sinks are replaced with automatic, low-flow alternatives, further reducing
the water consumption.
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Legrand’s Measures

Legrand has established a corporate-wide goal of reducing the water intensity across its
facilities by 25% by the year 2022 over a 2012 baseline. All Legrand facilities that are able
to measure their water intensity are expected to make reduction efforts to achieve this goal.

Internally, the West

Hartford facility .
measures its water Figure 3.0

based on intensity Example of Water Intensity Calculation:

to best calculate
the efficiency

40,000 gallons

100 employees (headcount)

improvements

year over year, .

rather than the raw Water Intensity = (Gallons of Water Consumed / Headcount)
consumption. The

intensity metric of 400 gal. per person = (40,000 gal. / 100 people)

headcount is used to
measure the gallons
used at the West Hartford facility per person. Each month, the Dedicated Site Leader

uploads the building’s monthly water consumption and building headcount (Figure 3.0).

Project Results

As noted previously, this calculation is similar to the way the LEED Performance Score for
water is generated; however, the score is based on a comparison to similar buildings within
the network, rather than based on the facility’s improvement over the previous year or
baseline. On average, the West Hartford facility consumes about 450 gallons of water per
person per month. This may seem relatively high, but this number also includes the water
used by the paint lines as explained above. Considering the West Hartford facility scored
less than half of the possible water-related performance points, major reductions to the
water consumed by the paint lines could help improve the score over time.

Opportunity for Inprovement

Identifying more efficiency opportunities within the manufacturing paint lines.

Additional Resources

In 2014, Legrand, North and Central America developed a corporate-wide Water Policy to
define the guidelines for water use at the company’s many facilities. The goal of the policy
is to improve water intensity with recommendations on how to monitor and conserve water.
Download Legrand’s Water Policy.



https://www.legrand.us/-/media/brands/sustainability/resources/supporting-documents/sustainability-doc_waterpolicy-ems006.ashx
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Transportation and Human Experience

Performance Criteria

As part of the LEED Performance Score, project teams are required to issue two surveys
for building occupants addressing means of transportation and building comfort. The
results of these surveys determine the amount of points scored in the Transportation
category, and partially contribute to the amount of points scored in the Human
Experience category.

Transportation Performance

SCORE

The transportation portion of the survey asks occupants 1 1 I1 4

“on a typical day, how do you get to this building?”
Survey participants indicate how many miles they travel
in one day, one way and choose from a number of modes including walk, bike, public
transportation, solo car, and carpooling. The score is based on the carbon emissions
associated with the occupants’ commute; the lower the emissions, the higher the score.
Each mode of transportation has varying degrees of emission potential, for example,
walking or biking to work emits zero carbon, while solo driving trips emit relatively

high levels of carbon. Legrand’s West Hartford facility scored high in the transportation
category due to a number of assumed factors: 1) the building is located near a major
urban area with easy access to highways, local neighborhoods, and public transportation,
meaning employees have many different options to reduce the carbon associated with
their commute; and 2) many employees opt to carpool with colleagues that live in their
area, which also reduces carbon emissions.

Human Experience Performance SCORE
The human experience portion of the survey asks
occupants “how satisfied are you with the environment
in this building?” Possible responses range from 0
(extremely unsatisfied) to 10 (extremely satisfied). If the occupant rated the indoor
environment between 0 and 4, they are prompted with 9 options to choose from that
indicate why they feel dissatisfied. Options include dirty, smelly, stuffy, loud, hot, cold,
dark, glare, and privacy. The more occupants that indicated they were satisfied with their
environment, the higher the performance score. Results from the survey indicated that
building occupants are not completely dissatisfied with their indoor environment, but
there is much room for improvement.

10/20

11
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Obtaining Occupant Feedback

To generate a score at least 25% of building occupants must participate in the survey. This can
be challenging given the diversity of the building occupants. The West Hartford team tackled the
distribution of the survey in two separate ways. For the employees working in the office portion
of the building, the team worked with the Human Resources department to develop a facility-
wide email which included a link to the survey and an explanation of its purpose and importance.
For factory employees that do not have a company-assigned email or computer access, paper
surveys with the same questions were printed and distributed at pre-shift meetings with the
support of the factory management team. The response rate for the paper surveys was nearly
100% which helped generate great feedback on both employee transportation and building
satisfaction. Once the results were collected, they were shared with the project team. Even
considering many portions of the facility have not been renovated in recent years, the results
were positive. This signals that Legrand’s plans to continue renovating its office spaces provides
opportunity to align with occupant sentiments regarding odor, light, noise and temperature as
these are important considerations within any newly renovated space.

Opportunity for Inprovement

* |ldentifying new low-carbon transportation alternatives for building occupants.

¢ Using the human experience survey results to make proper building adjustments to
improve occupant comfort.

Indoor Air Quality

The human experience performance category also considers the results of an Indoor Air Quality
(IAQ) evaluation in determining a project’s score. The IAQ evaluation measures the Total Volatile
Organic Compounds (TVOC) and Carbon Dioxide (CO-) levels of the building to test whether the
levels are appropriate for building occupants. Three tests were conducted to measure CO2 and
TVOC levels at 17 separate locations during the normal hours of the building. At each location,
measurement equipment was positioned between 3 and 6 feet above the floor, and the device was
calibrated prior to performing measurements. The facility scored well in CO; reading indicating
the space had healthy CO; levels, while it recorded high TVOC readings in the manufacturing areas
especially where the paint line is located. With this new understanding of indoor air quality, the
project team has made efforts to improve occupant wellbeing by balancing air handling units and
ventilating more fresh air into the building.
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Base Points Pursued

The team pursued 2 of the possible 10 optional Base Points which were added to the
overall score. All 10 credits were evaluated, and it was determined that the credit

for Green Cleaning Products and Materials and the credit for Lamp Purchasing were
achievable within a short timeframe. Other Base Points were either too resource
intensive or would take a longer time to achieve based on the current building design
and operations.

Green Cleaning Products and Materials SCORE
Achieving the Credit '|'2 POiI‘ItS

The Green Cleaning Products and Materials credit was
pursued by collecting 10 months’ worth of purchasing

data related to cleaning activities within the building. This
included surface cleaning products, disinfectants, disposable
janitorial paper products, trash bags, hand soaps, and

hand sanitizers. In order to qualify as “green,” products

and materials had to meet at least one of the sustainability
criteria listed in the Green Cleaning Policy, which typically
required the product to be certified by a 3™ party such as UL
Ecologo, EPA guidelines, FSC, or Green Seal. This criterion
ensures that cleaning performed throughout the facility does
not expose users and occupants to harsh chemicals and
reduces the environmental impacts during use. To achieve
the credit, at least 75%, by cost, of the cleaning products and
materials had to satisfy the sustainability criteria.

Project Results

The calculation concluded that 91% of the West Hartford project’s cleaning purchases
and materials satisfied the green cleaning criteria. Some of the large contributing
factors of the overall outcome included the ongoing purchase of toilet paper and hand
towels that are certified under UL EcoLogo 175, and trash bags qualified under the EPA’s
comprehensive procurement guidelines that ensure the product is made from at least
10% post-consumer recycled content.

13
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Lamp Purchasing
Achieving the Credit

The Lamp Purchasing credit was pursued by collecting 10 months” worth of data on the
new lamps purchased and installed throughout the facility. The credit aims to ensure that
project teams are focused on reducing the amount of mercury brought into the building
through the purchasing of lamps. Fluorescent,

CFL, HID, and Neon are types of lamps that contain
mercury, of which the disposal can create a health
risk for building occupants and the environment. By
switching to lamps that have similar light output and
contain low or no amount of mercury, project teams
are able to avoid some of this risk. The West Hartford
facility has been transitioning to LED lamps when
possible as lighting is replaced. LED alternatives
contain no mercury, are more energy efficient, and
give as much or more light than their mercury-
containing counterparts. When LED replacements
are not feasible, energy efficient fluorescents
containing low levels of mercury are purchased. The
LEED credit criteria states that an overall average of
70 picograms of mercury per lumen-hour or less is
required to achieve the credit.

Project Results

The calculation for the West Hartford facility lamp purchases during the performance period
had an average of 8.7 picograms of mercury per lumen-hour - well below the threshold for the
credit. The West Hartford facility will continue to focus on high efficient lighting, such as LEDs.

Conclusion

As part of Legrand’s dedication to continual improvement, the project team has taken
what they’ve learned from the experience and considered how similar principles can

be applied to other facilities across the business. Looking through the lens of building
performance, other Legrand sites could potentially pursue a similar path as part of their
own performance goals. Considering what was learned from the West Hartford LEED

certification process, the project team developed an internal guide book to assist other
sites that may be thinking about their own LEED project, or simply want to improve the
sustainability attributes of their facility. Much of the success of the West Hartford LEED
project can be attributed to Legrand’s ongoing commitment to reducing the impacts of
its operations. With the experience of pursuing ambitious resource targets, the project
team was better equipped to reach LEED certification, despite differences in the way
performance data is measured in the Arc software platform.
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Lesson Learned

Throughout the LEED certification process, the West Hartford project team
learned essential lessons about sustainable building practices as well as the
performance attributes of the facility itself.

* The waste management program of the facility is incredibly robust, but
only measures landfill diversion. The LEED Performance Score educated
the project team about the magnitude of the total waste leaving the facility
compared to other buildings - giving important context for how further
waste minimization efforts could be implemented.

* The project team was familiar with the site’s overall energy footprint due to
ongoing measurements. However, after analyzing the site’s energy end use
profile as part of the Energy and Atmosphere prerequisites, assumptions
about the primary energy utilization were disproven. The project team now
better understands that the office portions of the facility play just as large of
arole in the overall energy profile as the manufacturing areas. This will play
arole in energy efficiency projects moving forward.

* The facility regularly calculates the TVOC emissions of the different
materials used in the manufacturing processes, but has never measured
the TVOC levels within the facility
itself for occupant comfort. After
performing the IAQ assessments, it
was determined that certain areas
of the facility had relatively high
TVOC levels including the factory
floor and recently renovated spaces.
This realization gives the project

team greater understanding of the

importance of TVOC monitoring for
the internal environment, in addition
to the planet’s atmosphere.

For further information please contact Susan Rochford, VP Energy Efficiency,

Sustainability and Public Policy, Legrand, North and Central America.

Previous Legrand white papers can be found here.
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https://www.legrand.us/aboutus/sustainability/high-performance-buildings/tools-and-downloads.aspx

